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(57) Abstract 
[Problem] 
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One problem is to provide an =. 

= =«PP^.V sensalion bX,T-s' T""'** m^^^^^^^ 

[Solution] 

by the neutralization Of thTr' r" ' """'^^'^^'t thereof and>r ?" ""^'^^^^'t • 
-3ter,solub., thickenerh ^bl '- ^''^"'^-^^ with base ^ - 
ner.has been blended. ■ ' ''°^'^^t.'cs in which said 






[0001] 



This invention relates to a 

and cosrr,etics. . " ' -"^^ applications includ! ' 'w' ^^^^ "T*^- 

a. Tor example, pharmaceuticals 

[0002] 

This invention also relates tn 

been blended tk- cosmetics into which tho of 



[0003] 



Water-soluble thickeners utilizable 

Poly(meth)acry c al : ^^'^^^ as J^^^^^^^^ ^^^^ ^ --us 

activty. and gelation at low addition . advantages of low cost h k 

-cosmetic spheres. ""^ ^^^^^^e frequently used ill ' '"''""'"^ 

I me pnarmaceutical and 

[0004] 
[0005] 



the use '''''^^'^'^ ^^a^^dtoappncatb^^^^ system. This 

Po.y(meth ac^ ;arirr'?^ ^ WrnT'"^^"^ ^^^^^^ ^or 

-cidic conditio s o OH <T ' ^harp dedine jn " 

Poly(methla.r.n. ^ ' ^^^"'^^^ ^ substantial iL^'^: ."^^''^ '"^^^ ^^'^^^ under 

■-"It o, Which , , ' i" order to n,!,! ' °' --^^linked 

[0006] 

The present inventors carried out ext.n • 
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[0007] ^* 



"na/or sail ihereo ^2^^"^ ^" =Mor salt thereof (me*L^? . '"^ 
[0008] 

This invention also provides . \ 

[0009] . "'""'^/"^^^sslinklng monomer. 

[0010] ^'^^^"^"^"t"se characteristics. 

The structure and elements of th' ■ 

asthev^ater-solublethlk^LTo^l'"""'""^'^ Thee . 

thereof (meth^«r>r, , °^ '^is invention is obtained fm , copolymer used 

[0011] 

The (meth)acrylamidoalkylsulfonate salt r . 
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[0012] 

The inventive water sol. hi 

"T"he copolymer can be 
[0014] 

The polymerization initiator i. . 

polymerization The no '°n9 as it has th. 

r0015l Mcrsuirate.. 



The copolymer prepared by a methoH . 

[0016] " *'°'"*'°"'3renotlmpaired. 

The crosslinking monomer used in fh- • 

[0017] ^ ^ "°sslinked structure. 

Crosslinking monomers with th 

[0018] 

The inventive water-col. .ki 

______ ^^^^^ ^^'^'"'doalkyisulfonlc acid or salt 
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thereof. The viscosity of the inventive water-soluble thickener is caused by extension of the 
molecular chain due to electrostatic repulsion based on the sulfonyl group, a strongly 
dissociating group, and by the development of a polymer network structure due to hydrogen 
bonding between the sulfonyl group and carboxyl group and between carboxyl groups. When 
the content of (meth)acrylic acid or salt thereof Is less than 45 mole%, a satisfactory viscosity 
may not be obtained due to the conresponding reduction in hydrogen bond formation. When 
the content of the (meth)acrylic acid or salt thereof is greater than 90 mole%, i.e.. when the 
content of the (nrieth)acrylamidoa!kyisulfonic acid or salt thereof is less than 10 mole%, the 
sulfonyl group-based electrostatic repulsion and the sulfonyl group-to-carboxyl group hydrogen 
bonding will both decline, which can likewise result in a decline in viscosity. 

[0019] 

The crosslinking monomer used by this invention is preferably used at 0.001-2.0 mole% with 
respect to the total number of moles of (meth)acrylic acid or salt thereof and 
(meth)acrylamidoalkylsulfonic acid or salt thereof. The water-soluble thickener prepared using 
less than 0.001 mole% can exhibit a low gelation capacity. In the case of water-soluble 
thickener prepared using more than 2.0 mole%, the resulting elastic gelation occurring upon 
dispersion In water can prevent the appearance of desirable use characteristics. 

[0020] 

The molecular weight of the obtained water-soluble thickener should be from 100.000 to 
5,000,000 and is adjusted based on the crosslinker addition and desired viscosity. 

[0021] 

The cosmetics afforded by the present invention are produced by the admixture therein of one 
or more of the water-soluble thickeners described in the preceding. The water-soluble 
thickener is blended therein preferably at 0.01-10 weight% and more preferably at 0.1-5 
vyeight%. 

[0022] 

The water-soluble thickener blended into the cosnrietic may contain units from other vinyl 
monomers in addition to the (meth)acrylic acid and (meth)acrylamidoalkylsulfonic"acid units, 
but only insofar as the effects of this invention, i.e., the elaboration of a cosmetic that 
undergoes little decline in viscosity in the presence of acidity or in aqueous salt solution, are 
not impaired. 
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[0023] 

As a function of its particular purpose,- the cosmetic afforded by the present invention may 
contain suitable quantities, within a range that does not impair the effects of the present 
invention, of an oil base, surfactant, powder, humectant, ultraviolet absorber, alcohol, chelating 
agent, pH regulator, preservative, antioxidant, thickener, pharmaceutical, colorant, fragrance, 
water, and so forth. 

[0024] 

The method for preparing the inventive cosmetic is not critical. Cosmetic lotions, beauty 
lotions, and hair dyes, among others, can be prepared by dissolving the water-soluble 
thickener in water and using this as an aqueous base. Emulsion cosmetics can be prepared 
by rhixing with an oil base. . . 

[0025] 

Examples 

The invention is described in additional specific detail by the working examples provided 
below, but is not limited to these exampleis. 

[0026] . 

Example 1: Preparation of Water-soluble thickener 

7 g 2-acrylamido-2-methylpropanesulfonic acid (corresponds to 25.7 mole%) was dissolved in 
7 m'L pure water, 7 g acrylic acid (con-esponds to 73.8 mole%) was added, .and, after cooling, 
( . . 0.1 g N,N'-methylenebisacrylamide (corresponds to 0.5 mole%) was dissolved therein. A 
solution of 4.5 g sodium hydroxide dissolved in 13 mL pure water was added while cooling and 
0.05 g potassium persulfate was subsequently added and dissolved. Otherwise, 2 g sorbitan 
' rhonostearate was added to 400 mL n-hexane and was dissolved therein by raising the 
temperature to 35*0 under a nitrogen current. The aforementioned aqueous solution was then 
gradually added white stirring to give an emulsion. The temperature was raised to 60**C and a 
reaction was carried out for 6 hours. This was followed by cooling to room temperature and 
removal of the oil layer by decantation. The aqueous layer was washed several times with 200 
mL n-hexane and the precipitate was fractionated and dried in vacuo to give the desired 
copolymer (= water-soluble thickener). 
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[0027] 

Example 2: Preparation of water-soluble thickener 

14.5 g 2-acrylamiclo-2-methyIpropanesulfonic acid (corresponds to 50.2 mole%), 5 g acrylic 
acid (corresponds to 49.8 mole%), and 4.3 x 10"^ g N.N'-methylenebisacrylamide were added 
to 20 mL pure water. 0.05 g potassium persulfate was additionally added and dissolved. The 
resulting solution was added dropwise to 200 mL n-hexane under a nitrogen current and a 
reaction was subsequently run overnight at 60°C. The n-hexane was, thereafter rennoved by 
decantation and the rennaining precipitate was then swelled with methanol, fractionated, and 
dried in vacuo to give the desired copolymer (= water-soluble thickener). 

(\ • . • ■ ■ • ■ ■. . . . 

[0028] 

Examples: Preparation of water-soluble thickener 

2.2 g 2-acrylamldo-2-methylpropanesulfonic acid (corresponds to 10.3 mole%), 6.5 g acrylic 
acid (corresponds to 87.8 mole%), and 0.3 g N.N'-methylenebisacrylamide (corresponds, to 1.9 
- mole%) were added to 20 mL pure, water and 0.05 g potassium persulfate was then dissolved 
therein. Othenwise, 2 g sorbitan monostearate was added to 400 mL n-hexane and was 
dissolved therein by raising the temperature to 35°C under a nitrogen current. The 
aforementioned aqueous solution was then gradually added while stimng, the temperature was 
raised to eCC, and a reaction was carried out for 6 hours. The reaction solution was 
subsequently cooled to room temperature and the oil layer was removed by decantation. The 
aqueous layer was washed severar times with 200 mL n-hexane and the precipitate was 
( fractionated and dried in vacuo to give the desired copolymer (= water-soluble thickener). 

[0029] • . 

The 400 MHz NMR chart of the water-soluble thickener prepared in Example 1 is given in 
Figure 1 and the FT-IR chart of this water-soluble thickener is given in Figure 2. The 400 MHz 
NMR was measured in deuterium oxide solvent. The chemical shifts of the detected peaks 
confirmed the presence of the methylene and methine protons of the acrylic acid unit and the 
methyl, methylene, and methine protons of the 2-acrylamido-2-methylpropanesulfonic acid 
unit 
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[0030] 

FT-IR was measured by the KBrn. .K 

' 'U4a cm , and 627 

[0031] 

^he pH of a 1 <y 

^"'""te Wiener .ynmesl/edTE,. '""^"'^ The re»,te in Rgl 3 1 ' 'f * '"^^^ 
[0032] 

The pH of a I"/ • 

(-sample) and tnT" °' «a,ar-soluble «,icK 

■Pm and 25-c Th. !^ " of 0.01 and 01? '" ''^"""'^ and ihe 

.4 J:^ ~"9.h „as adjusted «nT=^^^^^^^ 

^-P'. 2 Had a .a,. -is,an7s: rr^r^^-.-so.., 

to that Of the comparative 

[0033] 
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[0035] 
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Stability evaluation (50°C/1 month) 



+ complete lack of separation 

A very slight separation of the oil fraction 

X substantial separation of the oil fraction 

Stability evaluation fQ°C/1 month) 
+ no change 

A very slight gelation 

X substantial gelation 

Evaluation of use characteristics (run off, lack of stickiness) 

+ a rating of good is given by at least 6 members of a 10-person expert panel . 

A a rating of good is given by at least 4 members of a 10-person expert panel 

X a rating of good is given by fewer than 4 members of a 10-person expert panel 



[0036] 

Example 6 and Comparative Examples 3 and 4 

Table 3 reports recipes for acidic hair dyes. The water-soluble thickener synthesized in 
Example 2 was used. Preparation was carried out by a standard method. Table 3 reports the 
viscosity and pH of the individual samples that were prepared:' the samples had about the 
same viscosity and pH values. The stability and use characteristics of the individual samples 
were also evaluated, and it was found that Example 6 gave excellent results. In contrast, 
Comparative Example 3 gelled with elapsed time and also had poor use characteristics. 
Comparative Example 4 suffered from a drop in viscosity with elapsed time and also had poor 
use characteristics. - 
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[0037] 

Table 3. 





Example 6 


Comparative Example 3 


Conciparative Example 4 


water-solubJe thickener 


2.0% 


— % 


— % 


Keltrol 




1.8 




Hiviswako 1 05 






4.0 


benzyl alcohol 


10.0 


10.0 


10.0 


1,3-BG 


10.0 


10.0 


10.0 


Orange 11 


0.5 


0.5 


0.5 


Alizurol Purple 


0.1 


. 0.1 . 


o:i 


Naphlhol Blue Black 


0.2 


0.2 


0.2 


pH regulator 


suitable quantity 


suitable quantity 


suitable quantity 


chelating agent 


. suitable quantity 


suitable quantity 


suitable quantity 


fragrance ■ 


suitable quantity 


suitable quantity . 


suitable quantity 


ion-exchanged water 


to 100 


to 100 


to 100 


viscosity 


25000 cps 


20000 cps 


23000 cps 


pH ■ 


2.5 


2.5 


2.5 



[0038] 
Example 7 . 

The recipe for a hair gel is reported In Table .4. The water-soluble thickener synthesized in 
Example 3 was used. Example 7, which was prepared by a standard method, was a hair gel 
with excellent use characteristics that did not drip off. 
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[0039] 

Table 4. 





Example 7 


water-solubie thickener 


0.5% 


Metoloso 65SH-4000 


0.1 


EDTA-3Na-2H20 


0.03 


methylparaben 


0.1 


polyvinylpyrrolidone 


4.0 


dipropylene glycol 


3.0 


fragrance 


suitable quantity 


ethanol 


20.0 


ton-exchanged water 


to.100 



[0040] 

Advantageous Effects of the Invention 

The water-soluble thickener according to the present invention provides an acid-resistant and 
salt-resistant aqueous thickening and gelling agent that undergoes little decline in viscosity 
even in aqueous salt solution or in the presence of acidity. It can be used, for. example, in a 
broad range of applications including pharnnaceuticals and cosmetics. Such a water-soluble 
thickener comprising a salt- and acid-resistant synthetic polymer has not previously existed for 
a broad range of applications including pharmaceuticals and cosmetics. 

[0041] 

The cosmetic provided by the present invention has an excellent acid and salt resistance and 
will not exhibit a slippery sensation because it Is not subject to the viscosity decline and/or 
water separation phenomenon that can be caused by salt on body surfaces. Even in those 
cases where a recipe-based limitation typically exists because the stable pH region for a 
therein blended pharmaceutical or drug is the weakly acidic region, the inventive cosmetic will 
be entirely free of problems and will have an excellent stability and excellent use 
characteristics. 
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Brief Description of the Drawings 

Figure 1 contains the 400 MHz NMR spectrum of the water-soluble thickener synthesized in 
Example 1. 

Figure 2 contains the FT-IR spectrum of the water-soluble thickener synthesized in Example 1 . 

Figure 3 reports the results from measurement of the Viscosity of the water-soluble thickener 
synthesized in Example 2 at each pH. using a B-typie viscometer at 6 rpm and 25°C., 
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Figure .1. 
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Figure 2. 




Figure 3. 
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